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RADIATION WEIGHTING FACTORS 1, WR—Continued 

Type and energy range 
Radiation 
weighting 

factor 

Neutrons, energy 10 keV to 100 keV2, 3 ................................................................................................................... 10 
Neutrons, energy > 100 keV to 2 MeV2, 3 ................................................................................................................. 20 
Neutrons, energy > 2 MeV to 20 MeV2, 3 .................................................................................................................. 10 
Neutrons, energy > 20 MeV2, 3 .................................................................................................................................. 5 
Protons, other than recoil protons, energy > 2 MeV ................................................................................................ 5 
Alpha particles, fission fragments, heavy nuclei ....................................................................................................... 20 

1 All values relate to the radiation incident on the body or, for internal sources, emitted from the source. 
2 When spectral data are insufficient to identify the energy of the neutrons, a radiation weighting factor of 20 shall be used. 
3 When spectral data are sufficient to identify the energy of the neutrons, the following equation may be used to determine a 

neutron radiation weighting factor value: 
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 exp Where E  is the neutron enen rrgy in MeV.

Tissue weighting factor (wT) means the 
fraction of the overall health risk, re-
sulting from uniform, whole body irra-
diation, attributable to specific tissue 
(T). The equivalent dose to tissue, (HT), 
is multiplied by the appropriate tissue 
weighting factor to obtain the effective 
dose (E) contribution from that tissue. 
The tissue weighting factors are as fol-
lows: 

TISSUE WEIGHTING FACTORS FOR VARIOUS 
ORGANS AND TISSUES 

Organs or tissues, T 
Tissue 

weighting 
factor, wT 

Gonads ................................................................ 0.20 
Red bone marrow ................................................ 0.12 
Colon ................................................................... 0.12 
Lungs ................................................................... 0.12 
Stomach ............................................................... 0.12 
Bladder ................................................................ 0.05 
Breast .................................................................. 0.05 
Liver ..................................................................... 0.05 
Esophagus ........................................................... 0.05 
Thyroid ................................................................. 0.05 
Skin ...................................................................... 0.01 
Bone surfaces ...................................................... 0.01 
Remainder 1 ......................................................... 0.05 
Whole body 2 ....................................................... 1.00 

1 ‘‘Remainder’’ means the following additional tissues and 
organs and their masses, in grams, following parenthetically: 
adrenals (14), brain (1400), extrathoracic airways (15), small 
intestine (640), kidneys (310), muscle (28,000), pancreas 
(100), spleen (180), thymus (20), and uterus (80). The equiva-
lent dose to the remainder tissues (Hremainder), is normally cal-
culated as the mass-weighted mean dose to the preceeding 
ten organs and tissues. In those cases in which the most 
highly irradiated remainder tissue or organ receives the high-
est equivalent dose of all the organs, a weighting factor of 
0.025 (half of remainder) is applied to that tissue or organ and 
0.025 (half of remainder) to the mass-weighted equivalent 
dose in the rest of the remainder tissues and organs to give 
the remainder equivalent dose. 

2 For the case of uniform external irradiation of the whole 
body, a tissue weighting factor (wT) equal to 1 may be used in 
determination of the effective dose. 

Total effective dose (TED) means the 
sum of the effective dose (for external 
exposures) and the committed effective 
dose. 

Whole body means, for the purposes of 
external exposure, head, trunk (includ-
ing male gonads), arms above and in-
cluding the elbow, or legs above and in-
cluding the knee. 

(c) Terms defined in the Atomic En-
ergy Act of 1954 or in 10 CFR part 820 
and not defined in this part are used 
consistent with their meanings given 
in the Atomic Energy Act of 1954 or in 
10 CFR part 820. 

[72 FR 31922, June 8, 2007] 

§ 835.3 General rule. 
(a) No person or DOE personnel shall 

take or cause to be taken any action 
inconsistent with the requirements of: 

(1) This part; or 
(2) Any program, plan, schedule, or 

other process established by this part. 
(b) With respect to a particular DOE 

activity, contractor management shall 
be responsible for compliance with the 
requirements of this part. 

(c) Where there is no contractor for a 
DOE activity, DOE shall ensure imple-
mentation of and compliance with the 
requirements of this part. 

(d) Nothing in this part shall be con-
strued as limiting actions that may be 
necessary to protect health and safety. 

(e) For those activities that are re-
quired by §§ 835.102, 835.901(e), 835.1202 
(a), and 835.1202(b), the time interval to 
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conduct these activities may be ex-
tended by a period not to exceed 30 
days to accommodate scheduling needs. 

[58 FR 65485, Dec. 14, 1993, as amended at 63 
FR 59682, Nov. 4, 1998] 

§ 835.4 Radiological units. 

Unless otherwise specified, the quan-
tities used in the records required by 
this part shall be clearly indicated in 
special units of curie, rad, roentgen, or 
rem, including multiples and subdivi-
sions of these units, or other conven-
tional units, such as, dpm, dpm/100 cm2 
or mass units. The SI units, becquerel 
(Bq), gray (Gy), and sievert (Sv), may 
be provided parenthetically for ref-
erence with scientific standards. 

[72 FR 31925, June 8, 2007] 

Subpart B—Management and 
Administrative Requirements 

§ 835.101 Radiation protection pro-
grams. 

(a) A DOE activity shall be conducted 
in compliance with a documented radi-
ation protection program (RPP) as ap-
proved by the DOE. 

(b) The DOE may direct or make 
modifications to a RPP. 

(c) The content of each RPP shall be 
commensurate with the nature of the 
activities performed and shall include 
formal plans and measures for applying 
the as low as reasonably achievable 
(ALARA) process to occupational expo-
sure. 

(d) The RPP shall specify the exist-
ing and/or anticipated operational 
tasks that are intended to be within 
the scope of the RPP. Except as pro-
vided in § 835.101(h), any task outside 
the scope of a RPP shall not be initi-
ated until an update of the RPP is ap-
proved by DOE. 

(e) The content of the RPP shall ad-
dress, but shall not necessarily be lim-
ited to, each requirement in this part. 

(f) The RPP shall include plans, 
schedules, and other measures for 
achieving compliance with regulations 
of this part. Unless otherwise specified 
in this part, compliance with the 
amendments to this part published on 
June 8, 2007 shall be achieved no later 
than July 9, 2010. 

(g) An update of the RPP shall be 
submitted to DOE: 

(1) Whenever a change or an addition 
to the RPP is made; 

(2) Prior to the initiation of a task 
not within the scope of the RPP; or 

(3) Within 180 days of the effective 
date of any modifications to this part. 

(h) Changes, additions, or updates to 
the RPP may become effective without 
prior Department approval only if the 
changes do not decrease the effective-
ness of the RPP and the RPP, as 
changed, continues to meet the re-
quirements of this part. Proposed 
changes that decrease the effectiveness 
of the RPP shall not be implemented 
without submittal to and approval by 
the Department. 

(i) An initial RPP or an update shall 
be considered approved 180 days after 
its submission unless rejected by DOE 
at an earlier date. 

[58 FR 65485, Dec. 14, 1993, as amended at 63 
FR 59682, Nov. 4, 1998; 72 FR 31925, June 8, 
2007] 

§ 835.102 Internal audits. 

Internal audits of the radiation pro-
tection program, including examina-
tion of program content and implemen-
tation, shall be conducted through a 
process that ensures that all functional 
elements are reviewed no less fre-
quently than every 36 months. 

[63 FR 59682, Nov. 4, 1998] 

§ 835.103 Education, training and 
skills. 

Individuals responsible for devel-
oping and implementing measures nec-
essary for ensuring compliance with 
the requirements of this part shall 
have the appropriate education, train-
ing, and skills to discharge these re-
sponsibilities. 

[63 FR 59682, Nov. 4, 1998] 

§ 835.104 Written procedures. 

Written procedures shall be devel-
oped and implemented as necessary to 
ensure compliance with this part, com-
mensurate with the radiological haz-
ards created by the activity and con-
sistent with the education, training, 
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